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BACKGROUND OF THE INVENTION 

Field of the Invention 

' The present invention relates to a hologram film and method for manufacturing the same, 
and more particularly, to a hologram film having identification information or the like thereon 
and a method for manufacturing the same. 
Discussion of the Related Art 

Conventionally, in forming multiple duplicates of a master hologram on a recording tape 
(which is to be wound up on a roller, for example), each duplication has been performed by the 
steps of contacting the recording film with a master hologram plate and exposing it to laser 
radiation to induce interference between the incident laser light and diffraction light diffracted 
from the master plate in the corresponding region of the recording film. As a result, a plurality of 
duplicated holograms are formed in the recording tape at a fixed interval or at variable intervals. 
Such a hologram tape is utilized as is, or is cut out to produce separate hologram films each 
having one or more of duplicated holograms. 

To identify or distinguish the duplicated hologram pattern, it is necessary to print 
identification information or the like, such as a serial number, identification pattern, etc., adjacent 
each hologram. To print such information on the hologram tape (or each of the separated 
hologram films), an additional printing process has been required in the conventional method. 

Although Japanese Patent Application Laid-Open Publication No. 7-43077 describes a 
technique for recording additional holographic detection marks for the purpose of using in post- 
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processing, if information specific to the individual hologram pattern, such as a serial number, 
identification pattern, etc., is to be printed adjacent the corresponding hologram pattern, it was 
unavoidable to have a separate printing or like process in addition to the hologram duplication 
process. Further, when such information is optically printed, a separate light source is necessary, 
as described in Japanese Patent Application No. 3-5555. Thus, the conventional method has 
drawbacks of a poor throughput and a higher cost due to complexities introduced by the 
additional step and equipment. Accordingly, it has been long desired to develop a simple and 
easily controllable method for printing such identification information on a hologram tape (or 
individual hologram film). 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a hologram film having identification 
information recorded thereon and a method for manufacturing the same that substantially obviate 
the problems due to limitations and disadvantages of the related art. 

An object of the present invention is to provide a method for manufacturing a hologram 
tape having a plurality of duplicated holograms recorded thereon at a fixed interval or at variable 
intervals, each of the holograms in the hologram tape being accompanied by identification 
information printed adjacent thereto. 

Another aspect of the present invention is to provide a method for manufacturing a 
hologram film having a hologram duplicated from a master hologram, the hologram film further 
having identification information printed adjacent thereto. 

Another object of the present invention is to provide a hologram tape having a plurality of 
duplicated holograms recorded thereon at a fixed interval or at variable intervals, each of the 
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holograms in the hologram tape being accompanied by identification information printed 
adjacent thereto. 

A further aspect of the present invention is to provide a hologram film having a hologram 
duplicated from a master hologram, the hologram film further having identification information 
printed adjacent thereto. 

Additional features and advantages of the invention will be set forth in the description 
that follows, and in part will be apparent from the description, or may be learned by practice of 
the invention. The objectives and other advantages of the invention will be realized and attained 
by the structure particularly pointed out in the written description and claims hereof as well as 
the appended drawings. 

To achieve these and other advantages and in accordance with the purpose of the present 
invention, as embodied and broadly described, the present invention provides a hologram film 
including a hologram recording film; a main-hologram formed in the hologram recording film; 
and a sub-hologram formed in the hologram recording film adjacent to the main-hologram, the 
sub-hologram indicating information substantially specific to the hologram film. 

In another aspect, the present invention provides a hologram tape including a hologram 
recording tape; a plurality of duplicated main-holograms formed in the hologram recording tape 
at a predetermined interval; and a plurality of sub-holograms formed in the hologram recording 
tape, each of the sub-holograms being disposed adjacent the respective one of the main- 
holograms, each sub-hologram indicating information substantially specific to the adjacent 
hologram. 
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In another aspect, the present invention provides a method for manufacturing a hologram 
film having a duplicate of a master hologram and identification information substantially specific 
to the duplicate, the method including the steps of providing a hologram recording film; 
positioning a master hologram plate adjacent the hologram recording film so as to produce an 
interference pattern in the hologram recording film under irradiation of laser light, the master 
hologram plate having the master hologram and an optical element thereon, the optical element 
being for use in printing the identification information on the hologram recording film; and 
printing the duplicate of the master hologram and the identification information in the hologram 
recording film, the master hologram being duplicated in the hologram recording film by 
irradiating the master hologram plate with the laser light, the identification information being 
printed on the hologram recording film via the optical element on the master hologram plate. 

In another aspect, the present invention provides a method for manufacturing a hologram 
film, the method including the steps of coupling a hologram recording film with a master 
hologram plate having a master hologram, the master hologram plate having a reflective area 
adjacent the master hologram; and directing laser beams towards the master hologram plate to 
induce interference between incident laser light and diffraction laser light from the master 
hologram in the recording film, at least some of the laser beams radiating the reflective area 
through a transmission type controllable display device to record a pattern in the hologram 
recording film corresponding to a pattern displayed at the transmission type controllable display 
device. 

In a further aspect, the present invention provides a method for manufacturing a hologram 
film, the method including the steps of coupling a hologram recording film with a master 
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hologram plate having a master hologram, the master hologram plate having a reflection type 
controllable display device adjacent the master hologram; and directing laser beams towards the 
master hologram plate to induce interference between incident laser light and diffraction laser 
light from the master hologram in the recording film, at least some of the laser beams radiating 
the reflection type controllable display device so as to record a pattern in the hologram recording 
film corresponding to a pattern displayed at the reflection type controllable display device. 

It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further understanding of 
the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the principles of 
the invention. 

In the drawings: 

FIG. 1 is a schematic view of a reflection master hologram plate to be used in a recording 
method for a hologram-recorded film according to a first working example of the present 

FIG. 2 is a schematic view of the optical arrangement for the recording method according 
to the first working example of the present invention; 
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FIG. 3 is a schematic view of a reflection master hologram plate to be used in a recording 
method for a hologram-recorded film according to a second working example of the present 
invention; and 

FIG. 4 is a schematic view of the optical arrangement for the recording method according 
to the second working example of the present invention. 

DETAILED DESCRIPTION OF 
PREFERRED EMBODIMENTS AND WORKING EXAMPLES 

A hologram tape of the present invention has a plurality of duplicated holograms 
recorded thereon at a fixed interval or at variable intervals. Furthermore, identification 
information or the like, which is substantially specific to the individual hologram, is 
holographically formed in the hologram tape adjacent each hologram to identify or distinguish 
the corresponding hologram. 

Examples of such identification information include, but are not limited to, a serial 
number, an identification pattern, and a logo. The identification information may be specific to 
the adjacent hologram; i.e., different for holograms at different locations in the tape, or one or 
more of the holograms may carry the same identification information if desired. 

A photo-polymer may be used for the material forming hologram tape, for example. 
Examples of the holograms to be recorded on the tape include, but are not limited to, hologram 
combiners and diffusion reflection holograms. 

The resulting hologram tape may be cut to produce separate hologram films each having 
one or more of the duplicated holograms with the corresponding identification information. 
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With the identification information, the individual holograms can easily be identified and 
processed. 

A method for manufacturing a hologram tape or film according to the present invention 
includes the steps of coupling a hologram recording film with a master hologram plate (directly 
or via a transparent substance disposed therebetween) and radiating laser beams towards the 
master hologram plate so as to induce interference between the incident light and the diffracted 
light from the master hologram plate in the hologram recording film, thereby exposing the 
hologram recording film with the interference pattern. As a result, a duplicate of the master 
hologram is formed in the hologram recording film. These steps may be repeated in the base 
tape to form multiple duplicates of the master hologram along the base tape at a fixed or variable 
interval. 

Further, a reflective area is provided in the master hologram plate adjacent to the master 
hologram to be duplicated, and a transmission liquid crystal display (LCD) device is disposed to 
partially intercept the optical paths of the laser beams that reach the reflective area on the master 
hologram plate. When laser beams for the hologram duplication are radiated towards the 
hologram recording film to induce interference for hologram duplication, the laser beams at the 
same time irradiate the reflective area through the transmission LCD device so that information 
corresponding to the display pattern of the LCD device is recorded on the recording film. 
Alternatively, additional laser beams different from the laser beams for the hologram duplication 
may be used to record the information corresponding to the display pattern of the LCD device. 

As a variation of the method above, before duplication of the master hologram, light 
capable of inactivating the hologram recording film, such as ultraviolet rays or the like, may be 
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radiated towards the reflective area through the transmission type LCD device. This process 
creates an inactivate portion corresponding the display pattern of the LCD device in the 
hologram recording film. Thereafter, the LCD device is removed from the optical arrangement, 
followed by the step of hologram duplication. In this case, when the laser beams are radiated 

5 towards the hologram recording film to duplicate the master hologram, the inactivated portion is 
not reacted by the laser beams arid, therefore, the corresponding pattern is formed in the 
recording film. Alternatively, additional laser beams different from the laser beams for the 
hologram duplication may be used to radiate the inactivated portion of the recording film to 
record the information corresponding to the display pattern of the LCD device. 

10 In these aspects of the present invention, a separate reflective plate or a portion of 

reflection hologram master plate itself may be used as the reflective area. 

In another modification, instead of positioning the LCD device in the optical paths of the 
laser beams, a reflective type LCD device may be disposed on the master hologram plate 
adjacent to the hologram to be duplicated. In this case, when the laser beams are radiated 

1 5 towards the master hologram plate to duplicate the master hologram, the laser beams interact 

with the reflective LCD device to record information corresponding to the display pattern of the 
reflective LCD device at the same time as hologram duplication. Alternatively, additional laser 
beams different from the laser beams for the hologram duplication may be used to record the 
information corresponding to the display pattern of the LCD device. 

20 Because the LCD device can be easily controlled to display a desired pattern or 

characters, the present invention provides a simple and easily controllable scheme of recording 
identification information on a hologram tape or film. As described above, such information 
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specific to each hologram may be recorded on the film simultaneously with the hologram 
duplication in a simplified manner. No separate step or equipment, such as additional printing 
steps or an additional light source, is required. Furthermore, by recording identification 
information adjacent to each hologram, detailed identification and/or history of each hologram 
can be recognized easily. 

Reference will now be made in detail to the preferred embodiments/working examples of 
the present invention, examples of which are illustrated in the accompanying drawings. 

As described above, a recording method for a hologram-recorded film of the present 
invention includes the following variations: 

(1) A reflection type LCD device is disposed at the position corresponding to the 
identification information recording area in the master hologram plate. 

(2) A reflective plate is disposed in the position corresponding to the identification 
information recording area in the master hologram plate. 

In the exposure duplication method of scheme (1), a hologram recording film is coupled 
with the master hologram plate directly, or via a transparent substance disposed therebetween, 
and laser beams irradiate the master hologram plate to form multiple duplicates of the master 
hologram in the recording film. A reflective mask of a reflection type LCD device, which is 
controlled by a computer or the like, is provided in the master hologram plate adjacent to the 
master hologram to be duplicated. A reflective plate is disposed on the back side (opposite to the 
viewing side) of the LCD device. A reflective hologram or the like as well as a standard 
aluminum plate may be used as the reflective plate. Laser beams for the hologram duplication 
irradiate the display region of the LCD device to record information corresponding to the 
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reflective pattern of the LCD device in the recording film. Alternatively, additional laser beams 
different from the laser beams for the hologram duplication may be used to record the 
information. 

In exposure duplication method (2) above, a hologram-recording film is coupled with the 
master hologram plate directly, or via a transparent substance disposed therebetween, and laser 
beams irradiate the master hologram plate to form multiple duplicates of the hologram original in 
the recording film. An aluminum reflective plate or the like having a reflective area is provided 
in the master hologram plate adjacent to the hologram to be duplicated, and the laser beams for 
the hologram duplication irradiate the reflective area at the time of hologram duplication. In this 
method, the laser beams are radiated through a transmission mask of a transmission type LCD 
device, which is controlled by a computer or the like, to record information corresponding to the 
transparent pattern of the LCD device in the hologram-recording film. Alternatively, additional 
laser beams different from the laser beams for the hologram duplication may irradiate the 
reflective area to record the information. 

As a modification of this method, light capable of inactivating the hologram-recording 
film, such as ultraviolet rays or the like, may be radiated towards the reflective area through the 
transmission mask of the transmission LCD device (which is controlled by a computer or the 
like) in advance, and thereafter laser beams for the hologram duplication may irradiate the 
reflective area to record the information corresponding to the opaque pattern of the transmission 
type LCD device in the recording film. Alternatively, additional laser beams different from the 
laser beams for the hologram duplication may be used to record the information. 
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Working examples of the present invention will be described with reference to the 
attached drawings. 

First Working Example 

FIG. 1 is a schematic view of a reflection master hologram plate 1 to be used in this 
working example. In the reflection master hologram plate 1 , a reflection master hologram 2 to be 
duplicated, such as a Lippmann hologram or the like, is recorded, and a reflection type LCD 
device 3 is disposed adjacent the master hologram 2. The reflection type LCD device 3 is 
controlled by a control computer 4 so that the displayed information may be varied at any time. 

The master plate 1 was disposed in an optical arrangement as shown in FIG. 2 to 
duplicate the reflection hologram 2 on a hologram recording film 6. The reflection master 
hologram plate 1 was coupled with the hologram recording film 6 (a film of DuPont's photo- 
polymer, OMNIDEX 706, for example) via an optical contact liquid 5 (xylene, for example) 
disposed therebetween. Laser light from an argon laser 7 (wavelength: 514.5 nm) was converted 
into scattered light 9 through an optical system 8, and was directed towards the recording film 6 
to expose it. In this condition, the reflected and diffracted light from the reflection hologram 2 
and the incident light generated interference in the film 6 so that the desired hologram was 
duplicated in the recording film 6. In this process, the scattered light 9 also reached the 
reflection type LCD device 3 disposed in the plate 1, and generated interference between the 
reflected light from the device 3 and the incident light on the film 6. Thus, the desired 
identification information corresponding to the reflective pattern formed by the liquid crystal 
device 3 was recorded in the film 6 at the same time as hologram duplication. 
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Second Working Example 

In the first working example above, in order to record the identification information on 
the film 6, the reflection type LCD device 3 was disposed in the reflection master hologram plate 
1. The present working example differs from the first working example in that a simple 
reflective area is provided in the master hologram plate at a position corresponding to 
identification information to be recorded on a recording film, and a transmission type LCD 
device is disposed on the incident side of the scattered light 9 to record the desired identification 
information on the film. 

As shown in FIG. 3, a reflective area formed of an aluminum reflecting mirror 10, which 
is to be used for recording identification information, was provided in the peripheral non- 
hologram region of a reflection master hologram plate 1 ', which has a reflection master hologram 
2 to be duplicated, such as a Lippmann hologram, in its center region. In place of the aluminum 
reflecting mirror 10, a reflection hologram plate may also be used. In this case, the reflection 
master hologram plate V may be integrated with such a reflection hologram plate for recording 
the identification information. 

The plate 1' was disposed in an optical arrangement as shown in FIG. 4 to duplicate the 
reflection master hologram 2 on a hologram-recording film 6. The optical contact liquid 5, the 
hologram-recording film 6, the laser 7, and other elements carrying the same reference numerals 
as in the first working example were the same as those in the first working example. The 
reflection master hologram plate r was coupled with the hologram-recording film 6 through the 
optical contact liquid 5 disposed therebetween. A transmission type LCD device 1 1 was 
disposed above the recording film 6 at the position corresponding to the reflecting mirror 10. 
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Light from the argon laser 7 was converted into scattered light 9 through the optical system 8 5 
and irradiated the recording film 6 to expose it. The reflected and diffracted light from the 
reflection hologram 2 and the incident light generated interference in the recording film 6 so that 
the desired hologram was duplicated in the film 6. In this process, the scattered light 9 that had 

5 passed through the mask of the transmission LCD device 1 1 reached the reflecting mirror 10 
disposed in the plate 1', and induced interference between the reflected light from the reflecting 
mirror 10 and the incident light on the film 6. Thus, the desired identification information 
corresponding to the transmission pattern of the transmission LCD device 1 1 was recorded in the 
film 6 at the same time as hologram duplication. 

10 As a modification of this example, transmission LCD device 1 1 may be incorporated in 

an ultraviolet radiation device for radiating ultraviolet light. In this case, the pattern formed by 
the LCD device 1 1 is projected onto the recording film 6 made of a photo-polymer to inactivate 
the portion of the polymer irradiated by the ultraviolet radiation. (The inactivate portion 
corresponds to the projected pattern.) Thereafter, the scattered light 9 from the laser 7 is radiated 

1 5 towards the entire surface of the recording film 6 to duplicate the master hologram 2 and to 

record the identification information that corresponds to the projected non-transmission pattern 
of the transmission LCD device 1 1 at the same time. 

In the working examples described above, the reflection hologram 2 in the reflection 
master hologram plates 1 and V may be any known reflection hologram, including, but not 

20 limited to, hologram combiners for head-up displays, and diffusion reflection holograms, which 
the present applicant has proposed in Japanese Patent Application No. 7-312362, for example. 
Furthermore, in the alternative to such reflection type holograms, a master plate for holography, 
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which the present applicant has proposed in Japanese Patent Application No. 7-181698 and 
which comprises transparent blocks each having an original for holography sealed therein, may 
be used. 

The hologram-recorded film and the recording method for the same of the present 

5 invention have been described hereinabove with reference to the embodiments and the working 
examples as above. However, the invention is not whatsoever limited to those examples, and 
encompasses various changes and modifications. 

As can be understood from the description hereinabove, according to the present 
invention providing a hologram-recorded film and a recording method for the same, it is easy to 

10 record the identification (or specific) information, such as a serial number or the like, in the film 
in which holograms are intermittently recorded. Furthermore, according to the present invention, 
such identification information substantially specific to each hologram recorded therein can be 
recorded at the same time as the hologram duplication in a simple manner without requiring any 
separate step of printing or the like and without requiring any additional light source. Such 

1 5 identification information recorded in the film along with each hologram may be used to 
facilitate identification and/or history tracking of the individual holograms. 

It will be apparent to those skilled in the art that various modifications and variations can 
be made in the hologram film and the method for manufacturing the same of the present 
invention without departing from the spirit or scope of the invention. Thus, it is intended that the 

20 present invention cover the modifications and variations of this invention provided they come 
within the scope of the appended claims and their equivalents. 
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